order to determine seasonal and geographic dependencies. Our focus is on the empirical relationships among the IOPs known as absorption (a), scattering (b), and total beam attenuation (c), and on the relationship of the various IOPs to the diffuse attenuation coefficient (K). The accuracy of each algorithm will be assessed in terms of absolute errors, such as the root-mean-square difference between measured and calculated values, and in relative terms such as the median absolute percent error. The absolute error is used to treat high or low values equally. The relative (percentage) error is used to account for the great variability in attenuation coefficient values as a function of depth.
In performing this algorithm work, we are presently working with Eric Rehm, a graduate student at the University of Washington, to process Sea of Japan data provided by Dr. Greg Mitchell (Scripps).
(Those data were acquired as part of a major ONR field program conducted there in March/April 2001.) If that work is successful, then we plan to use high quality military survey data from the Middle East and the Yellow Sea to further test the methodology.
WORK COMPLETED
The main thrusts of our work this past year involved 1) preparing/loading new bio-optical data into WOOD, 2) testing and documenting data thinning algorithms to be applied to over-sampled data, 3) adding software to display statistical summaries of data, 4) adding software to display optical data computed from satellite imagery, and 5) establishing collaborations to investigate automated software that uses Radiative transfer theory to compute derived optical properties. We also replaced the WOOD server with a new, faster PC and upgraded to SQL Server 2005. More detailed descriptions of these accomplishments are included in the following paragraphs.
New Data Added to WOOD:
With respect to the preparation and loading of new datasets, Table 1 summarizes what has been accomplished since September 2006. In addition, the following large collections of data are being processed: the Rutgers "RU16" set of 3,226 bio-optical profiles, Dave Siegel's "Plumes and Blooms" data archive 4 , and the NASA SeaBASS data acquired since January 2000 (SeaBASS data prior to Jan 2000 are already loaded into WOOD). Figure 1 is an example of the worldwide locations of the new NODC CTD-related data added to WOOD, and Figure 2 is a zoomed in map for the same data showing Arabian Sea c660 nm data locations and the actual profiles. Data Thinning Software: JHU/APL data thinning software was applied to all four of the WHOI SeaSoar cruise datasets and also to the Rutgers "RU6" glider dataset. A formal report that documents the algorithms and the software was completed. That report will be used as a basis for a formal journal article to be submitted in 2008.
New Software Added to WOOD: A major new feature was developed and added to the graphical user interface (GUI): the ability to compute and display percentiles on a profile display. Figure 3 shows an example of the 10 %, 50 % (median), and 90 % c532 nm profiles generated by selecting the new "STATS" button on the main GUI window. This feature is especially useful for situations like the one in Figure 2 where there are so many profiles that one cannot discern the overall characteristics of the individual profiles. A similar feature has been added to the mapping GUI for horizontal data slices. While processing/adding Rutgers glider AUV data to the database, JHU/APL also developed software that automatically converts their data format into one that is compatible with the WOOD quality screening and data loading software. In addition, Kevin Barrett, one of the project's three summer students, wrote several valuable Matlab programs that are routinely used to screen and edit raw data: a GUI that maps the locations of specific (mouse-selected) profiles on a map, a function that compares adjacent profiles and automatically extracts those having salient changes relative to one another, and a function that compares profiles of differing parameters (e.g. a412 vs. a440) and automatically extracts those having salient changes relative to the other parameter. Cyndi Wu, this year's JHUAPL High School mentor student, developed the software that reads and processes the hundreds of thousands of profiles found in the NODC World Ocean Dataset 2005 files.
The most significant software development effort involved writing Java code to ingest and display the NASA MODIS satellite imagery files of K490. This code, which is based on an earlier Matlab program, also allows the user to perform wavelength conversions (using the Austin-Petzold empirical algorithms 7 ) to provide K at other wavelengths between 412 and 660 nm. Figure 4 is an example of a K490 product for the Northwestern Pacific Ocean in the month of June. Empirical Algorithms: A formal journal paper was submitted and published that describes the empirical algorithms used to estimate optical parameters from other measurements. In addition, sample data from the Sea of Japan have been sent to Eric Rehm (University of Washington) to test the use of HOPAS and his related, newer Radiative-transfer-based software for estimating optical data from multi-wavelength absorption, beam attenuation, and optical scattering depth profiles.
Automated color key can also be user-customized

RESULTS
Many thousands of investigators from around the world have made use of the WOOD. The rate of usage has also dramatically increased from about 1200 unique IP addresses per year in 2001 to about 11,000 in 2004 and to about 20,000 since 2005. WOOD is routinely accessed by a wide variety of schools, colleges, universities, research institutes, and various DoD/US Government/State-Local Government agencies. Table 2 (shown on the next page) is an example of DoD/US Governmentrelated "hits."
As specific examples of US Navy use, the ONR Littoral Warfare Advanced Development (LWAD) Program used WOOD data extensively in planning for the LWAD 03-4 Sea Test in the East China Sea. In addition, the Environmental Support Systems Project within the SSBN Security Program uses WOOD on a variety of classified tasks. WOOD has also been used to directly support our ONR sponsor, Dr. Steve Ackleson. For example, in 2005 he requested an analysis of the ~ 30,000 K profiles in WOOD that exist on the continental shelf in order to determine the fraction of the world's continental shelves that are sufficiently clear to allow a bottom-mounted sensor to measure downwelling radiance.
IMPACT/APPLICATIONS
By requiring all projects funded by ONR's Ocean Optics Program to submit their data to the WOOD, ONR is ensuring that these valuable data continue to be available for current and future investigators. Furthermore, it is estimated that the availability of a single location, uniform-format optics database has saved the US Navy many thousands of dollars in test planning and other naval applications. By providing the Navy and the research community with this resource, both types of users benefit from improved knowledge of the optical properties of the ocean. Access to historical optics data can also be useful for assessing newly acquired data. One can compare the two to see if the new results are atypical, and if so, one might go on to determine the cause (e.g. unusual forcing conditions, influx of a different water mass, or perhaps even an instrument calibration problem). 
TRANSITIONS
